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THE  FIFTH  I NTERNAT I ONAL  ROAD  CONGRESS 

Extracts  from  an  article  by  Thgs.  H.  MacDonald,  Chief 
of  the  Bureau,  which  will  appear  in  an  early  issue  of  the 

Engineering  News-Record. 


"fifty  nations  of  five  continents,  represented  by  a 
registration  of  some  twenty— three  hundred  delegates,  official  and 
unofficial,  contributed  each  its  generous  share  to  make  the  fifth 
International  Road  Congress  truly  reflect  the  major  position  high- 
ways  ARE   OCCUPYING    IN   THE   WHOLE   WOR LD ' S    SCHEME   OF  TRANSPORT, 

"This  Congress,   in  response  to  the  gracious  Invitation  of 
the   Italian  Government,  met  in  Milan  on  September  6th,  continued 

THERE    UNTIL   SEPTEMBER     I OtH ,    THEN    ROSE    TO    MEET    IN    ROME    FOR  THE 
FINAL   THREE   DAYS '  PROGRAM." 

$    sfc    *    *    *    *  * 

"After  the  first  session,  for  the  detailed  consideration 
of  the  work  before  the  congress ,  the  delegates  separated  into 
two  sections,  each  to  consider  three  major  subjects.      to  the 
first  section  the  general  reporters  presented  their  conclusions 
relating  to  construction,  materials  and  design,  while  simultane- 
ously to  the  second  section  they  presented  those  pertaining  to 
city  planning,  traffic  census,  and  the  ' auto str ade ' ,  or  roads 
built  and  reserved  for  the  exclusive  use  of  the  motor  vehicle. 

"in  the  first  section,  perhaps  the  sharpest  debate  came 

UPON    THE   RELATIVE   MERITS   OF  TAR    AND   ASPHALTS.  In    THE  SECOND 

section,  the  most  important  dlv'slgn  of  opinion  came  upon  the 
public  policy  Involved  in  the  granting  of  franchises  to  private 
corporations  to  build  exclusive  motor  toll  roads  or  autostrade. 

An    IMPORTANT    RESOLUTION    FROM   THE    SECOND   SECTION    CALLED   UPON  THE 

Permanent  Association  to  establish  an  international  committee  to 
formulate  international  rules  or  standards  for  the  traffic  census 
for  the  purpose  of  reducing  traffic  records  and  measurements  to 
a  comparable  basis. 

"To  the  American  delegation  perhaps  the  most  welcome  of 

ALL   THE    ATTENTIONS    WHICH    WERE    GENEROUSLY    SHOWERED   UPON    THE  DELE- 
GATES by  their   Italian  hosts  were  the  final  words  of  President 
luigi  luiggi  when  he  said,   'i  will  not  say  goodbye  but  rather, 
au  revoir,  until,  as  i  hope,  we  meet  for  the  next  conference  in 
the  United  States.1" 
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jfe    *    $   ♦   *   $  Ht 

"a  full  set  of  papers  had  been  prepared  by  the  engineers 
of  the  United  States  under  the  leadership  of  a  committee  made 
up  of  A.,  9  .  Fletcher,  Chairman,  Dean  A.  N-   Johnson,  Hc  Eltinge 
Breed,  Walter  W.  Crosby,   and  Arthur  W,  Dean.      These  papers 
constituted  the  most  complete  response  of  any  country  and  they 
present  a  noteworthy  CONTRIBUTION  to  the  available  works  on 
highway  engineering  and  modern  h'ghway  transport.      Many  favor- 
able comments  were  made  by  the  engineers  of  other  countries  upon 

THE    VALUE    OF   THESE    PAPERS    TO    THEM.  It    WAS    EVIDENT  THAT 

authentic  material  upon  highway  subjects  prepared  ey  the  leading 
highway  engineers  of  the  united  states  received  wide  attention 
and  the  most  serlqus  consideration  of  the  engineers  of  foreign 
countr i es . 

"Somewhat  aside  from  the  subject   it  may  be  remarked  that 
the  engineers  0  c"  other  nat  i  on  al  s  t  i  es  are  undoubtedly  more  eager 
and  more  ccnsc  \  ent  j  ous  students  of  the  current  engineering 
literature  of-'  other  countr  i-es  than   2  3  true  generally  of  our  own 
engineers,      the  conclusions  reached  by  the  general  reporters 
reflected  a  careful  consideration  of  the  papers  and  although 
some  changes  were  made  as  these  conclusions  were  presented  to 
the  two  sections  of  the  congress,    in  the  ma  1 n  they  received  a 
favoraele  vote  and  thus  became  thf  final  conclusions,      they  may 
ee  characterized  as  a  careful  but  perhaps  conservative  expression 
of  the  eest  accepted  thought  and  practice  in  the  technique  of 
highway  engineer ing e      they  may  be  open  to  the  suggestion  that 
they  are  based  too  much  upon  theory  and  lack  somewhat  the  prac- 
tical character  of  conclusions  drawn  from  broad  and  long 
e  xper  ?  ence  . 

"The  very  Important  omission  in  the  program  was  the  dis- 
regard  OF   THE    ECONOMIC    ENGINEERING    PHASES.         THE    HIGHWAY  ITSELF 
IS    GIVEN    TOO    MUCH    ATTENTION,         THE    KIND,    QUALITY,    AND  QUANTITY 
OF    SERVICE    REQUIRED   OR    THAT    MAY    EE    RENDERED    IS    OF  GREATER 
IMPORTANCE.         ALSO    THE    RELATIONSHIP    OF   HIGHWAY   TRANSPORT    TO  OTHER 
TRANSPORT    AGENCIES    RECEIVED   NO    CONSIDERATION.         LOOK'NG  BACK 
UPON    THE    EXPERIENCE    IN    THE    UNITED    STATES    IT    WAS    THE  TREMENDOUS 
GROWTH    IN    HIGHWAY    UTILIZATION    THAT    DROVE    THE    ENGINEERS    FROM  THE 
MORE    MECHANICAL    ASPECTS    TO    THE    ECONOMIC    REGARD   OF   HIGHWAYS  AND 
AWAY    FROM    DEEATlNG   OVER    THE    QUALITIES    OF   VARIOUS    TYPES    OF  ROADS 
TO    A    STRUGGLE    TO    MAINTAIN    HIGHWAY    SERVICE    FAIRLY    ACCEPTABLE  TO 

the  public.      Co  Incidentally  the  highway  administrators  find 

THEMSELVES    CONFRONTED   Wl^H    THE    NECESSITY    OF   KEEPING    IN  HARMONY 
WITH   OTHER   TRANSPORT    AGENCIES,    NOTABLY   THE    ELECTRIC    AND  STEAM 
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RAILROADS,    THROUGH    A    RESPECT    FOR    THE    SERVICE    RENDERED    BY  THEM 
AND    AN    ACCEPTANCE    OF    THE    LIMITATIONS    OF   ECONOMIC    HIGHWAY  TRANS- 
PORT.     The  Milan  program  carried  no  subjects  dealing  with  these 

PHASES    WHICH    ARE    THE    INEVITABLE    OFFSPRING    OF    A   TREMENDOUS  HIGH- 
WAY traffic.       There  is  no  more  significant  evidence  of  the  great 

DIFFERENCE    THAT    EXISTS    BETWEEN    THE    UNITED    StATES    AND  OTHER 

countries  in  the  degree  of  utilization  of  highway  transport. 
Europe  is  still  regarding  the  motor  vehicle  as  a  luxury  rather 
than  a  general  public  ut  i  l 1 t y .      eurofe an  engineers  bel j  eve  the 
motor  vehicle  will  have  a  big  future  but  the  public  does  not. 
so  the  programs  of  the  conference  reflect  perhaps  the  conventional 
technical  aspects  rather  than  the  problems  which  will  dominate 
with  the  intensive  development  of  highway  traffic. 

"There  is  no  better  illustration  of  the  difference  in 

VIEWPOINT    BETWEEN    THE    UNITED   SjATES    AND    I tALY ,    FOR    EXAMPLE,  THAN 
THE    CIRCUMSTANCES   OF  THE    'AUTOSTRADE  .  '         HeRE    IS    A   TOLL  ROAD 

reserved  exclusively  for  motor  traffic,  built  by  private  capital 
under  State  franchise  to  extend  for  fifty  years. 

?It  is  laid  over  an  entirely  new  right  of  way,  without 
intersections  at  grade,  no  speed  limit,  ample  width,  concrete 
pavement  with  bituminous  skin  coat.  easy  curves,  su^erelevated . 
In   FACT  EVERY  PROVISION    IS  made   for   fast  TRAFFIC  between  termini. 
The   Italian  Committee  proposed  the  'Autostrade'  as  one  of  the 
six  suejects  for  discussion  before  the  Congress.     As  developed 
ey  the  general  reporter,  Sr.   Isacco,  the  Chief  of  the  Federal 
Highway  Division,  the  matter  presented  encompassed  both  the 
public  policy  Involved  in  granting  private  franchises  for  toll 
roads  with  power  to  exclude  all  but  motor  traffic,  and  also  the 
engineering  concept  i on  of  the  highway  itself  and  its  operation. 
When  this  dual  aspect  was  presented  to  the  second  division  in 
an  Interdependent  relation,  eoth  the  English  and  the  United  States 
delegations  found  themselves   in  a  somewhat  embarrass  jng  position, 
all  the  traditions  of  english  speaking  people  demand  freedom  of 
the  highways.      they  are  opposed  to  any  conception  of  the  highway 
which  involves  the  exclusion  of  any  kind  or  type  of  traffic  that 
may  demand  service.      to  them  the  earliest  meaning  of  the  highway 
was  not  a  physical  thing  but  rather  a  right  -  the  right  to  pass. 
The  toll  feature  is  not  so  foreign  to  our  traditions  since  toll 
roads  have  eeen  somewhat  widely  used  during  our  past  history", 
but  the  old  method  of  collecting  tolls  at  toll  gates  has  served 
its  purpose,  speaking  generally,  and  is  no  longer  favored.  wlth 
this  common  background  the  english  and  un  j  ted  states  delegations 
found  themselves  unable  to  accept  the  public  policies  suggested 
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FOR    GENERAL   APPROVAL.         On    THE    OTHER    HAND    THE    ENGINEERING  CON- 
CEPTION   OF   THE    PLAN    WaS    COURAGEOUS    AND   HIGHLY  REPRESENTATIVE 

of  the  best  practice  in  the  design  of  modern  motor  roads.  both 
of  the  dissenting  delegations,  undoubtedly,  would  gladly  have 
complimented  and  endorsed  the  en g i  ne er i n g  conception  had  this 
aspect  alone  been  presented.       under  the  circumstances,  the 
delegations  withheld  their  vote  with  the  expressed  hope  that  at 
a  future  conference  the  benefit  of  the  financial  details  of  the 
operation  over  a  n  umber  of  years  m ;  ght  be  available.     th 1 s  brief 
discussion  does  scant  justice  to  a  really  remarkable  development 
The  Autostrade  completed  is  more  than  fifty  miles  in  length  and 
gives  quick  and  luxurious  access  for  ml  lan ,  a  r i ch  manufacturing 
city  of  perhaps  one  and  one  quarter  millions  to  the  beautiful 

LAKES   OF   COMO  ,    V.^RESE  ,    MaGGIORE,     AND    THE    HIGHER  ALTITUDES 
SURROUNDING    THEM,    TUCKED    AWAY    iN    THE   MOUNTAINS    AS   THEY  ARE. 

the  conditions  are  exceptional  and  while  scarcely  affording 
proof  of  the  soundness  of  the  prjn'clpll  of  the  autostr ade  for 
general  application,   as  here  worked  out  the  result  is  one  of 
which  the   Italian  people  may  well  be  proud,  and  they  are.  The 
whole  project  certainly  reflects  great  credit  upon  those  who 
carried  it  through." 


DISTRICT  ENGINEERS'  CONFERENCE 

The  district  engineers  of  the  Bureau  and  representatives 
from  the  regional  office  will  meet  with  the  bureau  officials  of 
the  headquarters  office  «n  washington,  d.  c,  during  the  week 
beginning  novemeer  15,    1326.      r  ri  i  s  w  1  l'_  be  subsequent  to  the 
annual  meeting  of  the  amer i can  association  of  state  highway 
Officials  which  will  be  held  at  Pinehurst,  North  Caroli na, from 
November  8  to   |2,  inclusive. 

a  tentative  program  for  the  meeting  has  been  arranged 
which  may  require  two  or  three  days  d:scuss)on.      during  the 
same  week  beginning  november   15,  a  meeting  of  the  western 
district  engineers  and  representatives  of  the  regional  office 
will  ee  held  with  the  superintendents  of  the  several  national 
Parks  to  discuss  road  construction  by  the  Bureau  in  these 
Federal  areas.      This  conference  has  been  made  possible  by  the 
plans  of  the  park  service  of  the   |  nt  er  j  or  department  which  call 
for  a  meeting  of  all  national  park  super  i nten dnets  in  washington 
d.  c,   during  this  week. 


t 
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SNOW  REMOVAL  PROBLEMS  AND  EQUIPMENT 
Contributed  ey  H.  G.  McKeLvey  of  the  Division  of  Construction 

Snow  removal  from  rural  highways  continues  to  grow  in 
popular  i ~  y  and.  activity  in  proportion  that  the  traveling  public 
and  business  interests  come  to  realize  the   innumerable  benefits 
possible  from  0  pen  roads  during  the  winter  seasons.  highway 
officials  representing  the  thirty-?! x  snow  states  report  to  the 
Bureau  of  Public  Roads  that  the  roads  cleared  in  terms  of  mile- 
age   DURING   THE    PAST   WINTER   WERE    INCREASED   APPROXIMATELY   50  PER 
CENT    OVER    THE    ROADS    CLEARED    DURING    THE   WINTER    PRECEDING;    AND  THE 
SAME    OFFICIALS    REPORT  A  ST  I LL   MORE    EXTENSIVE    PROGRAM    FOR  THE 
APPROACHING    SNOW    SEASON.         DURING    THE    WINTER    UNDER    DISCUSSION  - 
I925-2S  -  THERE  WAS  greater  than  one-third  MILLION  MILES  OF  PAVED 
ROADS    IN    EXISTENCE    OVER    THE    THlRTY-SiX   SNOW   STATES '    AND    MO  RE  THAN 
SIXTEEN    MILLION,    OR    £6    PER    CENT    OF   ALL   THE    MOTOR    VEHICLES    ON  THE 
GLOBE,    WERE    UNDER    REGISTRATION    IN    THE    SAME    TERRITORY,  NEITHER 
THE    FIRST    COST    OF  THE    PAVED    MILEAGE    QUOTED    NOR    THE  AMOUNT 
NECESSARY    FOR    ITS    MAINTENANCE    IS    AVAILABLE,    BUT    THE  PURCHASE 
COET    OF   THE    MOTOR    VEHICLES    EXCEEDED    FOURTEEN    AND   ONE-HALF  ElLLlON 
DOLLARS,    AND   OVER    FOUR    BILL! ON    DOLLARS    ARE    REQUIRED    ANNUALLY  FOR 
THEIR    UPKEEP.         WITH    THIS     IMPROVED    SYSTEM    OF   HIGHWAYS  AND 
ENORMOUS    SUMS    INVESTED    IN   MOTORS,    THE    PUBLIC    IS    DEMANDING  MORE 
MILES    OF  OPEN    ROADS    FOR   W'NTER    TRAFFIC    YEAR    BY    YEAR.  IT  IS 

APPARENT    THAT    SNOW    REMOVAL   WORK    WILL   NOT    HAVE    REACHED    ITS  GREATEST 
MAGNITUDE    UNT  I  L   NEARLY    ALL    PAVED   PCADS    AND    THE.'R    CONNECT  '  N G  LINKS 
ARE    KEPT    CLEAR    THE    YEAR    ROUND.         WHEN    THIS    IS    DONE    THE  PUBLIC 
THROUGHOUT    THE    SNOW   AREA   WITH    THEIR    IMPROVED    HIGHWAYS    AND  VAST 
FLEET    0^  M-jTOR    VEHICLES    MAY    BENEFIT    ALIKE    WITH    OTHER  SECTIONS 
OF    THE  COUNTRY. 

SNOWFALL 

Winter  maintenance  organizations  surely  have  enough  snow 
to  ccntenc  with  at  times,  but  the  depth  of  individual  snowfalls 
are  often  greatly  exaggerated.      after  a  storm,  with  the 
immediate  landscape  covered  and  snow  everywhere,    it   is  concluded 
that  s,    10  or   i  2  inches  of  snow  has  fallen ,  wh  i  le  as  a  matter  of 
fact,  proe  ably  less  than  half  of  those  depths  actually  occurred. 
From  a  study  of  United  States  Weather  Bureau  records  compiled 
from  tw£lve  v'e ather  bureau  stations  scattered  over  the  eastern 
United  States   in  the  heavy  snowfall  area,  without  paying  any 

ATTENTION    TO    STORMS    WiTH    SNOW    LESS    THAN    2    INCHES    DEEP,     |t  IS 
LEARNED   THAT    BY    FAR    THE   GREATEST    NUMBER    OF   STORMS    DEPOSIT  SNOW 
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BETWEEN    TWO    AN O  THREE     INCHES    DEEP   OR    BETWEEN    THREE    AND  FIVE 
INCHES    DEEP,    WITH    THOSE    FALLING    BETWEEN    F ) VE    AND    SEVEN  INCHES 
DEEP   MATERIALLY    FEWER     IN    NUMBER,    AND   STORMS    WITH    RESULTANT  SNOW- 
FALLS   OF   SEVEN    TO    NINE    INCHES    OR    GREATER    THAN    NINE    INCHES  DEEP, 
COMPARATIVELY    INFREQUENT.         OR,     IN    TERMS    OF    PERCENTAGE,    33  PER 
CENT    OF   THE    STORMS    DURING    THE    FOUR    SEASONS    STUDIED,  DEPOSITED 
SNOW  TWO    TO    THREE    INCHES    DEEP  J    29    PER    CENT    DEPOSITED    SNOW  THREE 
TO    FIVE    INCHES    DEEP;    22    PER    CENT    DEPOSITED    SNOW    FIVE    TO  SEVEN 
INCHES    DEEP;    8    PER    CENT    SEVEN    TO    NINE    INCHES    DEEP;    AND   8  PER 
CENT    GREATER    THAN    NINE    INCHES    DEEP.         THE    STATIONS    FROM  WHICH 
THESE    DATA   WERE    COMPILED   WERE    SELECTED   MORE    OR    LESS    AT  RANDOM, 
BUT    CARE    WAS    EMPLOYED    TO    AVOID    MOUNTAINOUS  REGIONS. 

DRiFT  PREVENTION 

IF   SNOW   WOULD    LIE    AS    IT    FALLS,    LITTLE    EFFORT  GENERALLY 
WOULD    BE    NECESSARY    TO    REMOVE     IT    FROM    THE    ROADBEDS    AND  KEEP 
ARTERIAL    AND    LATERAL  HIGHWAYS   OPEN    THE    YEAR    ROUND    FOR    THE  EVER 
INCREASING    WHEEL   TRAFFIC.         W.'TH    SNOW    FALLING    BUT    RARELY   TO  A 
DEPTH    GREATER    THAN    NINE    INCHES    IN    NON-MOUNT A i NOUS    REGIONS  FOR 
INDIVIDUAL    STORMS,    WERE    IT    TO    SPREAD    UNIFORMLY    ON    FIELD    AND  ROAD 
AND    REMAIN    IN    THAT    LAMINATED    STATE,    THE    ONLY   EQUIPMENT  NECESSARY 
FOR     ITS    REMOVAL   OR    DISPLACEMENT    WOULD   BE    THE    SIMPLY  CONSTRUCTED 
AND    LOW   PRICED    STRAIGHT    BLADE    PLOW,    USED    IN    CONNECTION    WITH  THE 
HIGH    SPEED   TRUCKS;    OR,     ' N    NUMEROUS    INSTANCES,    NONE    OTHER  THAN 
THE    ORDINARY   MAINTENANCE    EQUIPMENT    INCLUDING    ROAD    GRADERS  AND 
TRUCKS.         BUT,    UNFORTUNATELY,    SNOWFALL    JS    USUALLY   ACCOMPANIED  BY 
HIGH    WINDS    WHICH    BUFFET    THE    LIGHT    SNOW    CRYSTALS    ABOUT    IN  MERCI- 
LESS   CONFUSION,    AND    WHERE    OBSTACLES    ARE   ENCOUNTERED    ALONG  THE 
HIGHWAYS   WHICH    BREAK    THE    WIND    CURRENTS,    DRIFTS    ARE    FORMED  ON 
THE   TRAVELED  WAY.         CONSEQUENTLY,    AS    AN    OUNCE    OF   PREVENTION  IS 
CLAIMED   TO    BE    WORTH    A    POUND    OF   CURE,    THE    FIRST    PROBLEM    to  BE 

solved  in  keeping  roads  open  during  the  snow  season,  and  the 
greatest  one,    is  the  prevention  or  control  of  drifting  conditions. 
Snow  drifts  are  formed  by  obstacles  encountered  in  the  path  of 
the  snow  laden  a 1 r  currents   in  the   form  of  high  winds.  these 
obstacles  ereak  the  force  of  the  wind;  reduce  its  velocity;  form 
pockets  of  still  a i r  to  the  lee  of  the  obstacles;  and,   due  to 
the  absence  of  alr  agitation  in  the  resultant  pockets  or  pro- 
tected areas,  permit  the  snow  flakes  to  fall  and  remain  und's- 
turbed.      Drifting  conditions  are  preventable  in  many  ways,  but 
to  control  the  drifts,  artificial  structures  are  erected  along 
drift  laden  sections  in  such  positions  as  to  form  eddies  on  the 
windward  side  of  the  road  to  be  protected  and  at  just  the  distance 
away  to  permit  the  blowing  snow  to  ee  deposited  between  the 
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structure  and  the  road »       for  convenience,   such  structures  are 
termed  snow  fences.      snow  fences  of  various  design  are  employed 
in  all  sections  of  the  country  when  snow  drifting  is  experienced, 
and  without  exception  are  favorably  reported  for  protection  of 
traveled  ways  when  the  fences  are  placed  in  the  proper  position 
relative  to  the  roads  involved  and  in  the  general  direction  of 
the  prevailing  winds.      to  locate  these  drift  laden  sections  of 
highways,  and  study  the  prevalent  direction  of  wind  and  the 
topography  in  close  proximity  to  the  tr  a v  led  way,  are  the  ma  i n 
problems  encountered  in  the  control  of  sno<>  adjacent  to  rural 
roads.      Taken  together  these  proeaely  represent  the  most  import- 
ant   STUDY    IN    CONNECTION   WITH    SNOW   REMOVAL   AND   DR 1  FT  PREVENTION. 

EQU I PMENT 

The  equipment  used  In  the  removal  and  disposal  of  snow 
for  the  convenience  of  winter  traffic  remains  essentially  the 
same  as  that  employed  ..during  recent  winters.      the  straight 
blade  and  the  medium  size  "v"  shape  plows  are  used  quite 
extensively  when  mounted  on  high  speed  trucks  for  keeping  roads 
open,  especially  where  the  work  is  started  shortly  after  the 
commencement  of  the  storm  and  persistently  followed  until  the 
snowfall  stops  and  the  program  is  cleared.       for  heavier  work, 
in  opening  drifted  or  packed  sectlonsof  roadway,  or  for  widening 
cuts  already  made,   the  more  powerful  displacement  plows  with 
tractors  are  utilized,  or  the  different  types  of  rotary  plows 

ARE    EMPLOYED    FOR    THE    SAME    PUR  POSE ,      Wh I LE    SOME    ENGINEERS    IN  THE 
HEAVY    SNOWFALL   AREAS    BELIEVE    THE    TRACTOR    PLOWS    BEST    ADAPTED  FOR 
OPENING    ROADS    DURING    AND    FOLLOWING    STORMS,     THE    MAJORITY    IN  BOTH 
LIGHT   AND   HEAVY   SNOWFALL   SECTIONS    BEL  I  EVE   THE    STRAIGHT    BLADE  AND 
"V"    SHAPED   TRUCK    PLOWS    THE    MORE    EFFICIENT    AND    ECONOMICAL  FOR 

QUICK  work.      The  heavy  tractor  plows  are  capaele  of  "opening 

ROADS"    FOR   WINTER   TRAFFIC,    BUT   THE    LIGHTER    HIGH   SPEED  TRUCK 
PLOWS    CAN    KEEP    THE    ROADS    OPEN    DURING    STORMS    WHICH    IS    THE  RESULT 
DESIRED.         A   COUNTY   OFFICIAL   OF    THE    UPPER    PENINSULA    OF  MICHIGAN 
WHERE    THERE    IS    AN    AVERAGE    ANNUAL   SNOWFALL   OF   99    INCHES    AND  A 
SEASONAL   PROGRAM    OF    1 25   MILES    TO    KEEP    CLEAR,    EMPLOYS  EXCLUSIVELY 
FOR    INITIAL   CUTS   36-lNCH    HIGH    STRAIGHT    BLADE    AND    "V"    PLOWS  WITH 
TRUCK   MOUNTS.         THESE    OUTFITS    CAN    TRAVEL   THROUGH    SNOW   OF  ORDINARY 
DEPTHS    AT    THE    RATE    OF    10  MILES    PER    HOUR    AND    ARE    CAPABLE  OF 
CLEARING   WIDE    TRAVELED   WAYS    QUICKLY   AND    CHEAPLY.         A  COUNTY 
ENGINEER     IN    CENTRAL  NEW   YORK,    A    LOCALITY   WITH    CONSIDERABLE  SNOW, 
HAS    GIVEN    SNOW    REMOVAL   CAREFUL   STUDY,    AND    BELIEVES    THAT  LIGHT 
"V"    PLOWS    EMPLOYED   WITH   TRUCKS    ARE    THE    MOST    SATISFACTORY  FOR 
OPENING    PRELIMINARY    CUTS    DURING    STORMS.         THE    TRUCKS    CARRY  "V" 


Figure  2.      View  or  the  lee  sice  or  drift  shown  bv  Figure  I, 

WITH   THE   ROADWAY   COMPARATIVELY   FREE   OF  6N0W. 
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PLOWS    IN    FRONT,    AND   ALSO    ATTACHED   TO    ONE    SIDE   OR    THE  OTHER, 
AUXILIARY   WINGS   TO   WIDEN    THE    CUTS.         FIGURE   3    IS    A   VIEW   OF  A 
TRUCK   MOUNTED   PLOW  WITH    AUXILIARY  WING   USED   QUITE  EXTENSIVELY 
IN    CENTRAL   AND   NORTHERN   NEW   YORK .        THE   MINNESOTA   HIGHWAY  DEPART- 
MENT,   AND   ALSO    CERTAIN   COUNT  I E S    IN   THAT    STATE,    USE   THE  LIGHTER 
TYPE   OF  EQUIPMENT    IN   THEIR    SNOW   REMOVAL   ACTIVITIES.         FOR  SOME 
LOCALITIES,    HOWEVER,    THE    TRUCKS    ARE   EMPLOYED    IN   TANDEM  FORMATION; 
THE    FORWARD   TRUCKS   CARRY    "V"    PLOWS    AND  THE    REAR    TRUCKS   HAVE  WINGS 
ATTACHED   TO   THEIR   RIGHT    SIDES.         THESE   OUTFITS    ARE    CAPABLE  OF 
TRAVELING    |2   MiLES   PER   HOUR   WHILE    CLEARING    |2    INCHES   OF  SNOW. 
FIGURE   4    IS   A   VIEW  OF  THIS   TYPE   OUTFIT    AS    USED    BY  RaMSEY  COUNTY, 

Minnesota. 

The  eng-neers  in  the  localities  with  truck  plows  in 
operation,  contend  that  it  takes  a  fast  moving  snow  removal  out- 
fit to  keep  ahead  of  a  heavy  snowfall  and  that  storms  are  seldom 
experienced  of  such  violence  as  to  snow  ) n  a  truck  plow  unit, 
provided  the  truck  is  in  a  suitable  condition  and  the  personnel 
EFFICIENT.       They  ALSO  report   THAT  trucks  with  plow  MOUNTS  CAN 
travel  at  high  speed  while  clearing  an  ordinary  snowfall  between 
drifts  and  then  buck  the  deeper  drifts,  but  a  tractor  can  maintain 
but  a  comparatively  slow  speed  even  with  little  or  no  snow 
encountered  between  the  deeper  sect  3  0  ns .      nearly  all  of  the 
State  officials  in  the  heavy  snowfall  area  of  the  country  report 
that  newly  fallen  snow  to  a  depth  of  nine  inches,  and  recently 
drifted  but  not  packed  or  crusted  snow  to  a  depth  of  36  inches 
over  short  sections,  can  be  efficiently  moved  with  truck  plows. 
The  records  of  the  United  States  Weather  Bureau  supply  the  in- 
formation  THAT    SNOW   FALLING    TO    A   DEPTH   GREATER    THAN   NINE  INCHES 

is  of  rare  occurrence,  and  of  those  that  do  fall  greater  than 
that  depth,  but  very  few  of  them  occur  within  a  single  24-hour 
period.      From  the  above  facts  It  appears  that  the  problem  of 
"open  roads  for  winter  traffic"  at  the  minimum  expense  may  be 
solved  to  a  greater  or  less  extent  by  the  effectual  use  of  snow 
fences  and  other  methods  of  drift  prevention  at  locations 
determined  a  ft  e  r  careful  surveys,  and  the  employment  of  as 
numerous  a  fleet  of  the  lighter  type  of  plows  as  the  trucks 
available  will  permit.      the  equipment  should  be  placed  in  action 
by  a  carefully  "elected  and  efficient  personnel  at  the  beginning 
of  each  storm,  or  shortly  thereafter,  and  kept  constantly 
employed   in  succeeding  shifts  until  the  entire  program  adopted 
is  opened  and  made  passable  for  all  types  of  winter  traffic  and 
in  the  least  time  possible. 
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|t  is  not   intended  to  imply  by  any  means  that  the  heavier 
type  of  snow  removal  equipment   ! 8  not  highly  efficient  and 
absolutely  necessary  for  winter  road  maintenance.      the  heavier 
displacement  plow  as  well  as  the  different  types  of  rot ar 1 e s  are 
surely  essential  during  emergency  storms  for  clearing  the  initial 
cuts  and  are  considered  indispensable  for  widening  cuts  formerly 
made  with  any  type  of  plow  whatever  and  also  for  the  opening  of 
such  roads   in  the  spring  that  were  not  deemed  of  sufficient 
importance  for  inclusion  in  the  regular  winter  program.  the 
heavier  type  of  equipment  at  the  present  t i  me  consists  of  large 
"v"  plows  either  tractor  mounted  or  tractor  hauled,  and  at  least 
two  types  of  rotary  snow  plows.      these  two  types  are  distin- 
guished in  one  instance  by  the  fans  rotating  parallel  with  the 
line  of  travel,  and  the  other  by  the  fans  rotating  perpendicularly 
with  the  axis  of  the  road,      the  lateral  type  depends  upon  the 
power  from  the  tractor  mount  to  rotate  the  fans,  but  the  front 
type  carries  double  auxiliary  motors  to  supply  power  for  the 
respective  rotors. 


C.  S.  JARVIS  WINS  THE  J.  JAMES  R.  CROES  MEDAL 

C.    S.    JaRVIS,    ASSOCIATE    HIGHWAY   ENGINEER    OF   THE  BUREAU 

has  eeen  awarded  the  j.  james  r.  croes  medal  for  his  paper 
"Flood-Flow  Characteristics,"  by  the  American  Society  of  Civil 
Engineers.      This  medal  is  considered  as  next  to  the  highest 
honor  of  this  character  conferred  by  the  society  and  is  awarded 
for  a  paper  which  is  judged  worthy  of  special  commendation  for 
its  merit  as  a  contribution  to  engineering  science. 

Mr.  Jarvis  has  for  SEVERAL  YEARS  made  a  special  study  of 
flood  flow  in  streams   in  addition  to  his  REGULAR  highway  ENGINEER- 
ING duties.      His  object  has  been  to  arrive  at  some  method  whereby 
the  maximum  flood  flow  of  a  stream  can  be  determined  with  a  fa  i r 
degree  of  accuracy  from  such   information  as  can  be  collected  i'm 
the  course  of  a  survey  for  a  bridge  or  river  control  work.  such 
information  is  particularly  valuable  to  the  highway  engineer  who 
must  build  his  structures  to  withstand  the  greatest  floods. 

The  paper  by  Mr.  Jarvis,  after  its  submission  to  the 
society  was  held  open  to  discussion  for  more  than  a  year  and  was 
discussed  by  leading  authorities  on  the  subject. 


Figure  9.     A  preliminary  pass  cleared  through  the  same 

SECTION   OF   RO  AD . 


Figure  12.      A  roadway  cleared  td  a  generous  wicth  with 

THE   HEAVIER    TYPE    OF"    ROTARY  PLOW. 
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-  15  - 


THE  SECOND  ALL-WESTERN  ROAD  SHOW 


The  second  A l l~  We s te rn  Road  Show  Was  held  from  November 

7  TO  15,  1926,  ON  THE  GROUNDS  OF  THE  MARINA  IN  SAN  FRANCISCO  - 
THE    SITE    OF   THE    SaN    FRANCISCO    EXPOSITION.         THE    RESULTS    OF  THE 

show  more  than  justified  the  expectations  of  the  promoters.  the 
registered  visitors  numbered  i  i , 000  -  more  than  twice  that  of 
last  year  -  an o  t he  amount  of  road  building  equipment  and 
machinery  sold  was  said  to  be  far  in  excess  of  the  previous  dis- 
play,     one  of  the  interesting  features  of  the  registration  was 
the  number  of  fore  i gn  visitors  |n  attendance,  there  being  present 
representatives  from  england ,  germany,  south  africa,  south  america. 
Japan,  Australia,  Hawaii,  Canada  and  other  distant  localities. 

TUE   EXHJ8IT   OF   THE   BUREAU   WaS    LOCATED   ON   EOTH    SIDES   OF  THE 
WOODEN    SHED  WHS  OH    LED    Fr  3M   THE   MA i N   ENTRANCE    TO   THE  PRINCIPAL 
EXHIBITION    TENT.         THE    DISPLAY   CONSISTED   OF    FLEXIBLE    AND  STANDARD 
BOOTHS    \ LLUSTRAT  <  NG    1HE    FOLLOWING    SUBJECTS  I 

FEDERAL-AID    ROAD    BUILDING,     FINANCING    TRUNK    ROADS,  HIGHWAY 
EXPENDITURES,    SUBGRADE    SOILS,    EFFICIENT    CONCRETE   MIXING,  THE 
FeDERAL-AID   HIGHWAY   SYSTEM,    RAILROAD   VERSUS   MOTOR   TRANSPORT,    M 1 LK 

transportation,  un i  ted  s  f  ate  s  highways  signs,  traffic  regulation, 
highway  ac  c  i dents .   an o  crushed  rock  and  gravel  surfacing.  these 
exhibits  were  so  located  by  the  management  of  the  show  that  it 
was  necessary  for  all  visitors  to  pass  them  as  they  entered  the 
main  enclosure. 

From  an  engineering  standpoint  the  scheduled  meeting  of 
the  Western  Association  of  State  Highway  Officials  at  10:00  A.M. 
on  Monday,  October  II,  was  of  prime  interest.      State  Highway 
Engineer  Borden  of  Nevada  presided  and  opened  the  discussion 
with  a  paper  outlining  the  necessity  for  the  improvement  or 
maintenance  of  the  large  mileage  of  secondary  roads  in  the 
western  States  in  order  that  the  traffic  might  reach  and  so  have 

AN    OPPORTUNITY   TO    USE    THE    MORE    HIGHLY    IMPROVED   TRUNK    ROADS.  In 

order  to  accomplish  this  objective  he  advocated  the  development 
of  some  inexpensive  form  of  surfacing  which  would  make  usable 
the  greatest  mileage  of  these  feeder  roads.      he  introduced 
Dr.  Hewes  of  the  Bureau  who  delivered  an  interesting  paper  on 
the  development  of  the  penetration  macadam  surfacing  from  its 

INCEPTION    TO    THE    RRE  SENT    TIME.         THE    MASSACHUSETTS   TYPE  WaS 
REFERRED   TO    AS    A   RECOGNIZED  SUCCESS. 
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Mb .  Baldock,  maintenance  eng;njezr  of  the  Oregon  Sta~e 
Highway  Department  followed  with  a  paper  on  the  methods  of  oiling 
crushed  rock  and  gravel  roads  that  have  been  pract  iced  !n  oregon 
for  some  two  or  three  years.      the  light  road  oil  is  used  as  a 
dust  palliative  and  to  prevent  the  disintegration,  wear.  and 
scattering  of  the  crushed  rock  and  gravel  surfacing  by  traffic. 
Mr.  Baldock  stated  that  the  annual  savings   in  maintenance  on  the 
o  i  l— treated  roads  as  compared  with  the  maintained  but  untreated 
crushed  rock  and  gravel  roads  amounted  to  20  per  cent.  since 
the  observations  had  been  made  only  over  a  period  of  three  years 
he  believed  it  was  too  early  yet  to  place  much  reliance  in  com- 
parative cost  data.      he  called  attention  to  the  inconvenience 
to  traffic  caused  by  automobiles  running  over  the  olled  surface 
during  construction  before  the  screenings  had  eeen  spread.  by 
more  careful  traffic  control  and  construction,  however,  he  sa • d 
this  inconvenience  to  traffic  was  being  reduced  considerably. 

Dr.  Hewe!s  and  Mr .  Baldock !s  papers  were  discussed  by 
C.  L.  McKesson,  materials  and  research  engineer  of  the  California 
State  HJghway  Department  and  others,,      The  light  oil  treatment 
has  been  used  considerably  in  that  State  in  the  last  year  or  so 
and  after  an  l nvest i  gat  2  on  of  a  number  of  roads  mr .  mckesson 
believes  it  will  be  successful  for  maintaining  the  existing 

CRUSHED  ROCK    AND    GRAVEL  ROADS  »        The" BUREAU    IN   COOPERATION  WITH 

the  California  State  Highway  Department  is  now  making  a  cooperative 
study  of  the  oiled  treatment  of  crushed  rock  and  gravel  roads  in 
the  Pacific  Coast  States. 
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THE  INCOME  AND  DISBURSEMENTS  OF  THE 
STATE  HIGHWAY  DEPARTMENTS  FOR  1925 


The  total  expenditure  by  the  State  highway  departments 
in  1925  for  road  and  bridge  construction  on  the  several  state 
highway  systems  amounted  to  $649,125,101,  according  to  reports 

FROM   THE   HIGHWAY    DEPARTMENTS    JUST    COMPILED    BY   THE    BUREAU.  Of 
THE   TOTAL   EXPENDITURE    59.6   PER   CENT  WaS    SPENT    FOR   ROAD  AND 

bridge  construction,   18.4  per  cent  for  maintenance,  and  3.5  per 
cent  for  materials  and  equipment.      administrative  and  engineer- 
ing costs  accounted  for  4.7  per  cent  of  the  total,   interest  and 
principle  payments  on  bonds  7.8  per  cent,  and  miscellaneous 
expenditures  amounted  to  6.0  per  cent  of  the  total. 

to  meet  these  expenses  the  highway  departments  received 
from  various  sources  during  the  year  a  total  income  of 
$780,081,292  of  which  $115,656,721  was  avaIlaele  as  a  balance  from 
the  previous  year  '  s  operations,  so  that  the  amount  of  money 

RAISED    DURING   THE   YEAR   WAS   ONLY   $664,425,571.        Of  THE  LATTER 

amount  43.5  per  cent  was  raised  by  means  of  motor  vehicle  license 
fees  and  gasoline  taxes,  30  per  cent  from  the  former  and  the  bal- 
ance from  the  latter.      the  sale  of  eonds  realized  2  i  .3  per  cent 
of  the  total  for  the  year,  and  federal  a i d  received  from  the 
national  government  amounted  to   13.9  per  cent.       funds  transferred 
to  the  State  by  the  counties  and  other  local  governments  amounted 
to   10.8  per  cent,   and  the  balance  was  made  up  of  funds  derived 
from  special  highway  taxes  and  appropriations  and  from  miscellane- 
ous sources  as  follows!    taxes,  3.3  per  cent;  appropriations,  5.0 
per  cent;  and  miscellaneous  2.2  per  cent. 

Although  the  year's  expenditures  were  slightly  greater 
than  the  previous  year's  total  of  $605,665,207,  the  balance  of 
$130,956,191  carried  over  into  the  current  year  was  even  greater 
than  the  amount  of  unexpended  funds  carried  over  from  1924.  the 
rate  of  construction  remained  about  the  same  as  in  previous  years. 

One  of  the  most  significant  facts  brought  out  by  the  report 
is  the  remarkable  increase  jn  the  percentage  of  the  total  highway 
income  derived  from  motor  vehicle  and  gasoline  taxes,  and  the 
falling  off  in  the  percentage  representing  real  and  personal 
property  taxation.      there  has  been  a  steady  tendency  in  this 

DIRECTION    &?NC-E     1 92  I  .         In    THAT    YEAR    THE    COMBINED    INCOME    FROM  MOTOR 
VEHICLE    LICENSES    AN D   GASOLINE    TAXES   AMOUNTED  TO   25.9    PER    CENT,  THE 
GAS    TAX   REVENUE    AMOUNTING   TO    LESS    THAN    ONE    PER    CENT.       IN     1925  THE 
INCOME    PRODUCED    FR J M    THESE    SOURCES    WAS   43.5    PER    CENT    OF  THE  YEAR'S 
TOTAL    AND   THE    GAS    TAXES    ALONE    AMOUNTED   TO     13.5    PER  CENT. 
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In  the  same  period  taxes  on  property  specifically  for 
road  purposes  have  droppeo  from   i  1.2  per  cent  to  3.3  per  cent 
of  the  year's  tctal  i ncome .       including  the  income  from  appropri- 
ations and  miscellaneous  sources,  most  of  which   is  raised  in- 
d  5  rect  l y  ey  property  taxation,  the  1 92 |  percentage  was  20.7  and 

THE     1325    PERCENTAGE    WAS     I  0.5. 

Funds  raised  by  the  sale  of  bonds  were  also  a  smaller 
percentage  of  the  total  in  1925  i  han  in   1 92  i  ,  being  2 |  .3  per  cent 
in  1925  as  compared  with  27.8  in  i  92  i  . 


Extract  from  GOOD  ROADS,  the  British  road  building  magazine. 
From  an  article  on  ''Surface  Water  and  Subsoil  Drainage"  by 
Harold  Bradley,  Deputy  County  Surveyor  of  'Aorcestersh i re  . 

"a  comparatively  large  expenditure  has  been  incurred  in 
this  country  by  conducting  tests  on  materials  used  for  road  — 
making  and  examining  their  abilities  to  w ' thst  and  modern  traffic. 
This  research  work  has  been  of  Incalculable  value  to  the  highway 
engineer,  but   !t   i s  to  be  regretted  that  the  study  of  subsoils 
and  the ! r  behaviour  under  climatic  conditions,  has  not  been  given 
the  prjm i  nence  the  subject  warrants.      the  united  states  bureau 
of  Puel/c  Roads  has  won  world-wide  recognition  by  the  extremely 
able  and  painstaking  manner,    in  which  it  has  collected  the  most 
interesting  data  concerning  subsoils.      the  information  gained 
has  eeen  oetalned  by  field,  as  well  as  laboratory  research,  and 
much  useful  knowledge  can  be  acquired  by  perusing  the  reports  and 
experimenting  on  the  lines  suggested  ey  american  engineers." 

******* 

"IN    CONCLUSION,    THE    NATURE    OF  THE    SUESOIL   SHOULD  ALWAYS 
DETERMINE    THE    DESIGN   OF  THE    ROAD,    THE   EFFECTIVENESS    OF   THE  SUBSOIL 
BEING    DEPENDENT    ON   THE   DRAINAGE.        THE    PROBLEM    IS  TO    DECIDE  ON 
THE   MOST    ECONOMICAL  TYPE    TO    BE   ADOPTED,    AND   THIS   CAN   ONLY  BE 
SOLVED   BY    INDIVIDUAL  STUDY   OF  THE   LOCATION.         BUT ,     J  F  WE    BU 1 LD 
FOR    POSTERITY,    THE   PERMANENCE   OF  OUR   ROADS   MUST    DEPEND   ON  THE 
FOUNDATION    AND  THE   ROAD-EED   CARRYING   THEM.         BUILD   RIGHT    FROM  THE 
BOTTOM   AND   THE   TOP   WILL  TAKE    CARE    OF  ITSELF." 
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SOIL  EXPERTS  CAN  HELP  HIGHWAY  ENGINEER 
Extract  from  U.  S.  Department  of  Agriculture 

CLIP    SHEET    NO.    434,    PAGE  2. 

\ 

"Knowledge  of  the  properties,  constituents,  and  behavior 
of  different  types  of  soil  has  not  only  an  agricultural  gearing 
gut   is  of  great   importance  to  the  highway  engineer.      hence  it 
often  becomes  necessary  for  the  specialists  of  the  bureau  of 
Soils  of  the  United  States  Department  of  Agriculture  to  cooperate 
with  those  of  the  Bureau  of  Public  Roads  in  investigations  in 
localities  having  peculiar  SOIL  CONDITIONS  to  throw  light  on 

PRO  E  LEMS    IN    HIGHWAY  ENGINEERING. 

"It  HAS  DEEN  SHOWN  for   instance,  THAT  the  clay  soils  in 
the  eastern  part  of  Texas  and  in  the  Piedmont  region  possess  the 
properties  indicated  by  a  low  ratio  of  silica  to  j  ron  plus 
alumina,  and  are  probably  the  best  to  meet  the  requirements  of 
good  highway  subgrade  material.       |n  southeastern  ohio,  again, 
it  was  found  that  hillside  slipping  of  masses  of  soil  and  subsoil 

MATERIAL  IN  THE  EXTENSIVE  AREA  OF  UpSHUR  SOILS  OF  THAT  REGION  HAD 
COMPLETELY    DEMOLISHED    SECTIONS   OF    RECENTLY    La  I D    CONCRETE  ROADS. 

similar  destructive  sliding  connected  with  this  type  of  soil  has 
occurred  in  southwestern  pennsylvania  and  in  many  parts  of  west 
Virginia.      The  problem  seems  to  be  one  that  will  require  serious 
attention  from  highway  engineers.      another  example  of  the 

COOPERATION    BETWEEN    SOIL   AND    ROAD   EXPERTS    IS    THE    BLACK    WaXY    Be LT 

of  Texas,  where,    in  the  opinion  of  the  soil  expert,  the  black 
clay  of  the  region  is  not  the  best  material  upon  which  to  lay 
hard  surfacing.       It  tends  to  swell  and  shrink  according  to 
extremes  of  moisture.      other  available  road  material  is  advised 
for  use   in  the  sub  grade  . " 


SIXTH  ANNUAL  MEETING  OF  THE  HIGHWAY  RESEARCH  BOARD 


The  sixth  annual  meeting  of  the  Highway  Research  Board 
of  the  National  Research  Council  will  be  held  in  Washington,  D.  C, 
from  December  2  to  3,    1926,    in  the  building  of  the  National 
Academy  of  Sciences  and  the  National  Research  Council. 
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INTERSTATE  COMMERCE  COMMISSION  MOTOR  TRANSPORT  HEARINGS 


The  hearings  of  the   Interstate  Commerce  Commission  on 
the  necessity  for  the  regulation  of  motor  bus  and  truck  inter- 
state transportation  were  concluded  with  the  final  session  in 
Washington,  D.  C. ,  from  Octoeer  25  to  27.      The  Bureau  was  repre- 
sented by  Mr.  MacDonald,  Dr.  McKay  and  Captain  Curtiss. 

The  first  definite  opposition  to  the  Federal  regulation 
of  interstate  motor  bus  and  truck  traffic  developed  during  the 
third  day  of  the  session.      T.  C.  Atkeson,  the  Washington 
representative  of  the  national  grange  declared  that  since  the 
highways  are  outside  of  federal  jurisdiction,  except  in  so  far 
as  they  carry  the  mails,  the   interstate  commerce  commission 
"is  without  authority  to  take  cognizance  and  control  over  them." 

"Admittedly,  however,"  Mr.  Atkeson  continued,  "the  control 
of  the  road  and  of  the  traffic  over  this  road  may  be  assumed  and 

TAKEN   OVER    BY   A   STATE."        He    REFUTED   THE   ARGUMENT    THAT  BECAUSE 

the  transportation  of  persons  or  property  or  both  over  highways 
by  motor  trucks  or  motor  busses  is  in  competition  with  the  rail- 
roads that  it  therefore  influences  the  interstate  business  of  the 
railroads  even  though  the  euslness  of  the  motor  transport  agencies 
may  ee  intrastate.      he  added  "the  argument  that  traffic  on  motor 
trucks  or  busses  which  proceeds  to  or  from  a  railroad  terminal, 
to  be,  or  which  has  e e en  moved  by  rail  in  interstate  commerce, 
is  thereby  made  'interstate*   is  a  very  far  fetched  argument."  *  *  * 

"The  farm  producers  who  use  this  form  of  transportation, 
and  who  are  increasing  this  use  day  ey  day,  want  safe  roads  and 

COMPETITIVE   PRICES.        Wh I LE   MOST   OF  THIS    IS    DONE    IN  OWNER- 
operated  vehicles,  every  farmer  -  operator  wishes  freedom  of 
choice  between  using  his  own  vehicle  and  time  on  the  road,  or 
using  a  truck  for  hire,  releasing  his  labor,  attention  and 
vehicle  for  purposes  of  production.      provided  that  the  road  is 
kept  up  and  that  it  is  kept  safe,  his  further  interest  lies  in  . 
the  utmost  freedom  ofthis  whole  great  fabric  of  activity  from 
interference,  regulation  or  impediment." 

Mr.  MacDonald  on  the  final  day  >n  concluding  a  statement 
begun  the  previous  day,  stated  his  belief  that  cooperation 
between  the  states  under  power  delegated  by  congress  would  serve 
to  regulate  interstate  motor  bus  and  truck  transportation. 


UNITED  STATES  DEPARTMENT  OF  AGR I CULTURE 
Bureau  of  Public  Roads 


M-6  (1925,l 
R.S-A. 


Total  Existing  Mileage  or  Rupal  Roaos  in  United  States  (eno  or  1925) 
a  no  Total  Miles  of  Surfaced  Roads,  both  in  State  Highways  and  Local  Roads 


States 

TOTAL  MILEAGE 

MILES    SURFACEO  ROaDS 

Total 
Rural*  Roads 

State 

Hi  0HWAY8 

Local 
Roads 

Total 
Surfaced 

8TATE 
Hi GHWAYS 

Local 
Roads 

Alabama 

Ar  1  ZONA 
Arkansas 

CAL 1 FORNI A 

61 ,541 
22,582 
74,865 
79.197 

3,954 
2,044 
8,295 
6.591 

57,587 
20,538 
66,570 
72.606 

13,560 
3,191 
6,499 

18.002 

1,833 
1,453 

3,795 
3.. 383 

11,727 
1,738 
2,704 

14.619 

Colorado 
Connect i cut 
Delaware 
Flor 1  DA 

67,839 
13,346 
3,796 
30.263 

8,933 
1,878 
506 
4.490 

58,906 
11,474 
3,290 
25.773 

8,600 
2,610 
782 
9,844 

3,457 
1,725 
506 
2,195 

5,143 

885 
276 
7,649 

Georgia 

1  DAHO 

1 LLI no  is 

1  NOI  ANA 

97,892 
35,402 
96,326 
73.131 

6,232 
4,627 
4,820 
3,936 

91,660 
30,775 
91 , 506 
69,195 

18,710 
12,116 
15,259 
48.125 

2,472 
2,196 
4,168 
3,860 

16,238 
9,920 
11,091 
44.265 

1  OWA 

Kansas 
Ke ntucky 
lou  is  1  ana 

102,921 
127,964 
68,704 
39.803 

6,674 
7,386 
8,000 
7.000 

96,247 
120,578 
60,704 
32.803 

5,986 
3,195 
17,231 
5,184 

3,029 
963 
2,272 
3,822 

2,957 
8,232 
14,959 
1.362 

Ma  i  ne 

Maryland 

Massachusetts 

Ml  CH  IQAN 

20^766 
14,868 
19,083 
77.284 

1 ,459 
2,429 
1  ,542 
6,707 

19,306 
12,439 
17,541 
70,577 

4,279 
4,689 
7,888 
21,514 

1 ,219 
2,429 
1 ,529 
6.026 

3,060 
2,260 
6,359 
15,488 

Ml NNE80TA 
MlSR I88IPPI 
Ml  88 OUR  1 

Montana 

108,080 
56,108 

110,500 
67.177 

6,954 
5,501 
7,640 
7.957 

101,126 

50,607 
102,860 
59.220 

24,385 
9,910 

10,658 
1.189 

5,979 
2,690 
2,601 
859 

18,406 
7,220 
8,057 
330 

Nebraska 
Nevada 

New  Hampshire 
Ne*  Jersey 

87,168 
23,171 
13,802 
17,722 

5,619 
2,997 
2,081 
1 .290 

81 , 549 
20,174 
11,721 
16.432 

2,501 
1,252 
1,894 
7.608 

1,881 
874 
1,768 
1.182 

620 
378 
126 
6,426 

New  Mexico 
New  York 
North  Carolina 
North  Dakota 

48,295 
81,873 
68,148 
106.498 

9,159 
13,900 
6,432 
6.174 

W  •  1   »  ~ 

39,136 
67,973 
61,716 
100  324 

1  WW  |  WC*~ 

2,440 

26,363 
20,016 
1,785 

1,615 
9,626 
5,311 
804 

825 
16,737 
14,705 

98 1 

Oh  i  o 

Oklahoma 

Oregon 

Pennsylvania 

84,883 
134,262 
49,752 
92.759 

10,784 
5,589 
4,446 

10.828 

74,099 
128,673 
45,306 
81.931 

40,249 
1,686 
10,764 
18.958 

9,502 
1,348 
3,008 
7,656 

30,747 
338 
7,746 
11.302 

Rhode  Island 
coutm  Carolina 
South  Oakota 
Tennessee 

2,374 
64,634 
116,906 
65.321 

768 
4,951 
5,918 
4.644 

1,606 
59,683 
110,988 
60.677 

777 
10,061 
3,007 
13.325 

406 
3,221 
2,023 
2,599 

371 
6,840 
984 
10,726 

TEXAS 
1  ITAM 

Vermont 
Virginia 

167,686 
23,381 
14,874 
59.081 

16,668 
3,132 
4,466 
4.921 

151 ,017 
20,249 
10,408 
54,160 

20,115 
3,132 
4,680 

9.782 

7,954 
1 ,058 
3,067 
3,560 

12,161 
2,074 
1,613 

6.222 

"ash  1 ngton 
West  Virginia 

A  1  3CON8  1  N 
ViYOM  1  NG 

49,016 
35,243 
78,964 
46  .  576 

3,266 
3,664 
10,264 
3.143 

45,750 
31 , 579 
68,700 
43.433 

17,271 
1 ,628 
28,318 

907 

2,542 
1 ,263 
7,978 
802 

14,729 

365 
20,340 
105 

TOTAL 

3,001,825 

270,653 

2,731 ,172 

521 ,915 

145,509 

376,406 

